Fibrillogenesis of collagen types I, II, and III with small leucine-rich proteoglycans decorin and biglycan.
Collagen has found use as a scaffold material for tissue engineering as well as a coating material for implants with a view to enhancing osseointegration through mimicry of the bone extracellular matrix in vivo. The aim of this study was to compare the collagen types I, II, and III with regard to their ability to bind the small leucine-rich proteoglycans (SLRPs) decorin and biglycan during fibrillogenesis in vitro in phosphate buffer. In addition, the influence of SLRPs on the proportion of collagen molecules incorporated into fibrils during fibrillogenesis in vitro at high and low ionic strength was investigated, as were their effects on the morphology of collagen fibrils and the speed of fibrillogenesis. Considerably more biglycan than decorin was bound by all three collagen types. Collagen II bound significantly more SLRPs in fibrils than collagen I and III. Decorin and biglycan decreased the proportion of collagen molecules of all three collagen types incorporated into fibrils in similar fashion. Biglycan affected neither fibril diameter nor the speed of fibrillogenesis. Decorin reduced the fibril diameter of all three collagen types. The differences in SLRP-binding ability between collagen types could be of significance when selecting collagen type and/or SLRPs as scaffold materials for tissue engineering or implant coatings.